The issue of sustainable city logistics has steadily been developed over the last decades. Urban public transport companies can make a significant contribution to the concept of sustainable city logistics. The customers' perception and satisfaction regarding urban public transport companies can be associated with the increased use of their services. The preference for urban public transport reduces the use of individual car transport, which is linked to the environmental pillar of sustainability. For the customers, the level of the provided service is very important. The article is focused on the evaluation of the outcomes from the primary research concerning the service quality performed by the urban public transport companies in the Hradec-Pardubice residential agglomeration. The goal lies in identifying gaps in service quality. The method used in this article is representative primary research. The primary research was carried out in the form of structured personal interviews with a representative sample of respondents. Selected statistical methods were used to evaluate the data. The results are discussed in the context of published research studies. Research in this article found that respondents are more satisfied with the quality of services performed by the urban public transport companies, but the perception of individual service quality factors varies from one user group to another. The research also confirms a different perceptions regarding customer care and comfort by different age groups of respondents. The article implies that public transport companies should pay attention to setting fare prices for different groups of passengers.
Introduction
Changes in the business environment and population growth have also implied a change in mobility requirements during the 20th century. At that time, people stopped moving only within their settlements or individual urban agglomerations and regions, but mobility moved both into the framework of the continents and also grew their intercontinental overlap. Gradually, there is an increase in performance in passenger and freight transport. There is growing pressure on the transport systems and the logistics of cities and urban agglomerations. These trends are also significant for the 21st century when it is also possible to talk about a fundamental development of modern information and communication technologies, changes in the customers' purchasing behavior, and people's changing mobility needs.
The increase in individual car traffic in cities and urban agglomerations causes a decreased driving speed, irregular urban public transport services and, as a consequence for passengers, worrying time delays [1] . There are many scientific articles illustrating the impact of globaliza-tion, the growth of urbanization, and the excess of individual car usage on environmental, economic and social aspects of urban life [2, 3] . The increase in individual car traffic also implies troubles associated with road infrastructure safety, air pollution growth, traffic noise, global warming, etc.; the construction of new road infrastructure and necessary transport devices requires major financial resources and covers big landscape areas; parked cars tend to be a barrier for pedestrians, cyclists and the people with disabilities [1] .
Hart [4] presented the way in which the main challenges for rapid global urbanization have been aligning business, the earth, and humanity. Birkin and Polesie [5] noted that it must be based not only on producing an economic impact, but also on adopting behaviors' and practices that are socially and environmentally robust. Today, the greatest challenge for cities, urban areas and the global environment lies not only in reducing global warming, pollution and emissions levels, but also in improving the quality of life for citizens [6] . Traffic contributes to urban sprawl and also to the decentralization of towns; however, promoting sustainable transport modes is important, because city dwellers can choose among these sustainable transport modes [1] .
This article deals with the issue of the quality of service performed by the urban public transport companies in the selected urban region from the perspective of sustainable city logistics. The aim of the article is to evaluate the quality of service performed by the urban public transport companies in this region, and to identify some gaps in this area from the perspective of sustainable city logistics.
The paper is organized as follows: section 1 provides an introduction to the problem and explains the reasons for the research work presented in this paper. Section 2 describes the theoretical background in the field of city logistics problems and public transport services. Section 3 describes the methods applied to the research work used for data collection and data analysis. Section 4 provides the description and comments of the research. Section 5 discusses the results and makes a comparison between the results achieved and existing research in the literature. The paper concludes with ideas for possible application in sustainable city logistics.
Theoretical background
Cities must find solutions for limited resources and insufficient infrastructure capacity [7] . Kauf [8] identifies city logistics as a strategic area for sustainable urban develop-ment and uses the term "sustainable city logistics". Most authors consider achieving sustainable urban transport as a prerequisite for realizing the concept of sustainable city logistics [9] . Other authors emphasize that the optimization of intra-city transport can contribute to the sustainability and viability of the agglomeration, as well as alleviate infrastructure congestion and reduce emissions and noise [10] . Currently, the issue of sustainable city logistics is examined in many research areas. Authors find new challenges and opportunities for city logistics in the use of new sources of information to ensure sustainable transport systems in cities and urban agglomerations [11] . Other sources promote the use of big data for more detailed analysis in planning and optimizing sustainable city logistics [12] [13] [14] [15] . Other authors emphasize the use of decision support systems and tools in solving city logistics problems because without them, it is impossible to reach an optimal solution [16] [17] [18] . Urbanization and e-commerce are two fast-rising trends that make city logistics solutions even more challenging [19] . E-commerce is considered one of the main challenges of today's city logistics, as it significantly affects the transport network within the agglomeration [20] [21] [22] . On the other hand, selecting a best rating system for developing a city in a sustainable manner is a goal for city planners [23] . Public spaces in cities and social relations are inextricably linked and interact with each other. Based on this relation, social action is shaped by the spaces in cities [24] . Developing countries have high regard for the development of cities and protecting water quality, because water quality is very significant to sustainable social-economic development of the countries [25] .
Many authors have identified a large number of different approaches to ensure sustainable city logistics: increased use of energy-saving technologies, such as lowenergy and low-emission vehicles, for last-mile distribution [26] [27] [28] ; a higher share of co-modal transport in the total transport performance realized by all modes of transport [29, 30] ; charging for the use of roads, or entrances to city centers, or to specific zones [17, 31, 32] ; improving the quality and throughput of transport infrastructure and reducing vehicle emissions [33, 34] ; mobility management and sustainable travel behavior [35] . Stopka et al. [1] stressed that some cars restrictions and good circumstances for implementation of environmentally friendly modes of transport need to be considered, because these solutions and their powerful propagation can cause urban public transport and cycling, as well as pedestrian traffic, to be more competitive and preferred over individual car transport. Urban public transport services, walking and cycling are the key elements for sustainable and resilient cities and cities for people [36] [37] [38] [39] . Thus, in this context, urban public transport systems and services have a crucial role in pursuing sustainable development in our societies and sustainable logistics systems [6, 8] . To improve sustainability, public transport companies can adopt several managerial practices. This among the service system provided represent an interesting solution that enable the establishment of new partnership and value network reconfigurations able to improve efficiency [40] [41] [42] .
Public transport services address sustainable challenges to integrating environmental "eco-efficiency" and social sustainability with the inclusion of all stakeholders to provide better service and efficiency. In the context of public transportation services it is crucial to persuade customers to use public transport services with their environmental friendliness [6] . One possible solution to these problems lies in improving the quality of public transport services and to respect user requirements, but this can be achieved only by improving the functioning of the entire transport system [43] . Several studies agree on the fact that public transport systems in the agglomeration context can be viewed as a dynamic system [44] [45] [46] . Nevertheless, currently, the actual challenge lies in breaking the norm of using individual car transport, and one solution is represented by switching from private cars to alternative sustainable means of transportation, such as urban public transport or car-sharing [47] . As mentioned by Chen and Chao [48] , the transport mode choice is determined by several factors, such as contextual factors (e.g. available travel modes environment), an individual's abilities and constraints (e.g. car ownership), and various psychological factors (e.g. evaluations and motives) [49, 50] . The service quality of the public transportation system is a largely discussed issue because the achievement of sustainable city logistics is conditioned upon the high quality of the services provided by the public transport companies in the agglomeration [49, 50] .
Parasuraman et al. [51] defined service quality as involving two aspects, namely expectation and perception. Sebhatu [52] and Enquist et al. [50] added that service quality can be understood as the gap between customers' expectation and their perception that occurs during the service process, which is part of the exchange and sustainable service business. Edvardsson [53] stressed the need for customer orientation, but this does not mean that the provider must fulfill the customer's needs, because the expectation is something that relates to what the customer wants to be served by the provider in a sustainable manner [50] . The quality of public transport services in passenger transport can be defined as a set of intangible variables, which can be assessed by four different approaches [54, 55] :
• The user's point of view -according to research on passengers' perceived quality, passengers mostly appreciate total time, comfort and cleanliness, accessibility of the service, accessibility of the information, service organization, safety, the behavior of transport company employees and conductors, and their costs, i.e. the fare [56] [57] [58] [59] . • The operational efficiency -the assessment of technical-economic indicators describing the transport processes, including the assessment of indicators describing the work [54] . • The operation economics -business point of view performed by the carrier responsible for operation [60] . • The efficiency of usage of allocated resources by the responsible public authorities in charge of public transportation services -it is the point of view of the territorial administrative organs (municipalities, regions, Ministry of Transport) in the Czech Republic [55, 61] .
The European Committee for Standardization issued the standard EN 13816, which was transposed into the Czech standard ČSN EN 13816 and specifies the requirements for definition, aims and measurement of public passenger transportation services. The main aim of this standard is to support the qualitative approach in public transportation services and to focus on the needs and expectations of the customers by using defined procedure specification. EN 13816 defines a set of recommended criteria to measure the quality of public transport services; these are divided into eight categories [62] :
• Availability -the extent of provided services in terms of geography, time and frequency. • Accessibility -access to the public transportation system including the connection between different transport modes. • Information -systematic presenting of information and observations about the public passenger transportation system that help to plan and realize the journeys. • Time -all time aspects important for planning and realizing journeys. • Customer care -the service elements introduced in order to harmonize individual customer requirements and provided service standard. • Comfort -the service elements introduced in order to make the public transport services usage comfortable and pleasant to passengers. • Safety -the feeling of personal safety truly perceived by passengers that arising from actual established measures and activities. • Ecological impact -the minimization of a negative impact on the environment.
Other authors examined selected variables that are considered important in describing the service quality and orienting users' preferences in public transport, e.g. comfort, cleanliness [63] ; line routing [64] ; information about routes [63, 65] ; circulation of vehicles [66, 67] ; the overall condition of the vehicles and stops, security [65, 68] ; optimizing timetables [69] ; the availability of space and seats [63] ; network coverage, the competence and behavior of staff, and time efficiency [70] . Beirăo and Sarsfield Cabral [71] stated that the usage of public transport also depends on the distance to be covered, lifestyle and personal characteristics.
Methods
This article is focused on evaluating the quality of service performed by the urban public transport companies in the Hradec-Pardubice agglomeration and in the identification of some gaps in this area from the perspective of sustainable city logistics. The research methodology is presented in Figure 1 .
The Hradec-Pardubice residential agglomeration has a polycentric character. The agglomeration is a highly urbanized area with more than 335,000 inhabitants on the border of Hradec Králové and Pardubice regions [72] . The Hradec-Pardubice residential agglomeration covers an area of 1,320 km 2 . The agglomeration consists of two important regional cities, Pardubice and Hradec Králové, each with about 90,000 inhabitants. These cities are served by two urban public transport companies: Dopravní podnik města Pardubic, a.s. [Pardubice Public Transport Company] (hereinafter UPTC-P) in Pardubice [73] and Dopravní podnik města Hradce Králové, a.s. [Hradec Kralove Public Transport Company] (hereinafter UPTC-HK) in Hradec Králové [74] . UPTC-P and UPTC-HK operate trol-leybus and bus transport services in the Hradec-Pardubice residential agglomeration.
As can be seen in the literature review, it has been shown that sustainable city logistics is also based on the use of public transport services that are provided by the urban public transport companies, specifically in the Hradec-Pardubice residential agglomeration. These services are provided by UPTC-P and UPTC-HK. The quality of services provided by the urban public transport companies is one of the factors influencing the rate of use of these services; therefore it is necessary to focus on the quality of services provided from the perspective of all stakeholders. There are many factors influencing the quality of transport services provided, as stated in the literature review. Selected factors, defined in EN 13816 and which was transposed into the Czech standard ČSN EN 13816, were chosen for the primary research. These were: availability, accessibility, information, customer care and comfort.
The methodology of the representative primary research is based on Kozel [75] and Hague [76] . Kozel [75] defines the formula to set the right extent of the selected sample (Formula 1). In this formula n is the minimum amount of respondents, z is the coefficient of reliability (when set as 1 the statement probability is at least 68.3%, when set as 2 the probability of 95.4% is ensured and when z set as 3 the probability reaches at least 99.7%); p and q are the number of respondents that are familiar with the issue (expressed in percent). When the values of p and q are not known exactly, the maximum product is used, i.e. p = 0.5 and q = 0.5; ∆ is the set maximum acceptable incorrectness (5% corresponds to ∆ = 0.05):
Substituting into Formula 1, we obtain Formula 2:
If expected with the probability of 95.4%, the maximum acceptable incorrectness (5%) and maximum values of p and q, the minimum number of respondents is counted (Formula 3):
The number of 400 respondents is used as a standard for representative primary research in various areas of scientific interest. For example, the following authors used this number of respondents in their research: Economou et al. [77] , Girish and Lee [78] and Kirby and El Hadidi [79] . The primary research was realized from 1 May 2019 until 31 May 2019. All the included respondents met the condition that they are UPTC-P or UPTC-HK passengers and they live in the Hradec-Pardubice residential agglomeration. Respondents consisted of people from 15 to 90 years old. The representative sample consisted of 400 respondents (203 women and 197 men). For evaluation of the quality of service performed by both UPTC-P and UPTC-HK therefore, a total of 800 respondents participating in the research were distributed into age groups according to initial population (230 people aged 15 to 24 years, 132 people aged 25 to 34 years, 160 people aged 35 to 44 years, 128 people aged 45 to 54 years and 150 people aged 55 to 90 years). Structured interviews with the following questions for each entity (UPTC-P and UPTC-HK) were selected for data collection:
• What is your gender? Possible answers for the five selected factors were as follows: quite sufficient (evaluation 1), rather sufficient (evaluation 2), rather insufficient (evaluation 3) and quite insufficient (evaluation 4). Furthermore, the following research questions (RQ) were defined: The arithmetic mean of the evaluation of the individual factors x was used to evaluate RQ 1-4 according to Formula 4, where the answer 'quite sufficient' was evaluated as 1, 'rather sufficient' as 2, 'rather insufficient' as 3 and 'quite insufficient' as 4, n is the number of values and x 1 , x 2 , ..., xn are specific values:
The Mann-Whitney U Test (Wilcoxon Rank Sum Test) in STATISTICA was used to evaluate RQ5-6 because it is a non-parametric test that can be used in place of an unpaired t-test. It is used to test the null hypothesis that two samples come from the same population (i.e. have the same median) or, alternatively, whether observations in one sample tend to be larger than observations in the other one [80] . Sen [81] and Hettmansperger and McKean [82] defined two hypotheses as follows -H 0 : The two populations are equal and H 1 : The two populations are not equal. Suppose we have a sample of nx observations {x 1 , x 2 , ..., xn} in one population and a sample of ny observations {y 1 , y 2 , ..., yn} in another population [80] . The test statistic for the Mann-Whitney U Test is denoted U and is the smaller of U 1 and U 2 values, defined in Formulas 5-6 below, where U 1 is the number of times an xn from population 1 is greater than a yn from population 2, U 2 is the number of times an xn from population 1 is smaller than a yn from population 2, n 1 is the sample size of population 1, n 2 is the sample size of population 2, R 1 is the sum of the ranks for population 1 and R 2 is the sum of the ranks for population 2 [80] [81] [82] :
In the next step, it is necessary to determine the minimum value U of U 1 and U 2 according to Formula 7 [80] [81] [82] :
The critical value of U for two-sided level of significance (α = 0.05) can be found in the statistical tables for the Mann-Whitney U test [80] [81] [82] .
Results
The results are presented according to individual research questions (RQ1-6) using the methods described in the previous section. The results of the evaluation of the selected factors in UPTC-P and UPTC-HK by men and age intervals are shown in the Figure 2 . Possible answers for the five selected factors were as follows: quite sufficient (evaluation 1), rather sufficient (evaluation 2), rather insufficient (evaluation 3) and quite insufficient (evaluation 4). The results of the evaluation of the selected factors in UPTC-P and UPTC-HK by women and age intervals are shown in the Figure 3 .
The first RQ was: What are the results of the evaluation of the selected factors in UPTC-P? The results of RQ1 are presented in Figure 4 . The best evaluation was achieved for the "information provided" factor (x = 1.89), and the worst evaluation was recorded of "price accessibility" factor (x = 2.55).
For the price accessibility factor, 41% of men and only 33% of women responded "rather sufficient" (8 percentage points (hereinafter p. p.) difference); 41% of men and only 50% of women responded "rather insufficient" (9 p. p. difference). On this basis, it can be stated that women are of the opinion that price accessibility is rather or quite insufficient (59% of women and 49% of men chose this answer). Women (84%) are more of the opinion that the information provided by the UPTC-P is "quite and rather sufficient" than men (76%). For UPTC-P, the availability factor was evaluated better by women (74%) than by men (68%). An interesting result was identified in the customer care factor, where 13% of men rated it as "quite insufficient", but only 2% of women chose this answer. The responses to the comfort factor were very similar in terms of frequency for both genders.
The second research question (RQ2) was the same as the RQ1, but RQ2 is focused on the UPTC-HK. The results of RQ2 are presented in Figure 5 . The best evaluation was achieved for the "information provided" factor (x = 2.01), and the worst evaluation was recorded for "price accessibility" factor (x = 2.68).
For the price accessibility factor, 39% of men and only 27% of women responded "rather sufficient" (12 p. p. difference); 41% of men responded "rather insufficient", but 55% of women chose this answer (14 p. p. difference). On this basis, it can be stated that women are of the opinion that price accessibility is rather or quite insufficient (68% of women chose this answer, but only 54% of men). An interesting result was recorded for the factor of provided information, when 27% of men rated the provided information as "quite sufficient", compared to 35% of women with the same answer (8 p. p. difference). 62% of men and 73% of women rated availability as "quite and rather suffi- cient", suggesting that men consider availability to be less satisfactory than women. On the other hand, women are more satisfied with the customer care because 82% of them rated it as "quite and rather sufficient", but only 74% of the males chose this response. Gender differences were identified in the assessment of comfort, as 75% of men chose "quite and rather sufficient", but 85% of women. It can be stated that women are more satisfied with comfort than men.
The third RQ was: What are the results of the evaluation of the selected factors for both UPTCs together? The results of RQ3 are presented in Figure 6 . The best evaluation was achieved for the "information provided" factor (x = 1.95), and the worst evaluation was recorded for "price accessibility" factor (x = 2.61).
The price accessibility was assessed as "quite sufficient" mostly by respondents aged 55 to 90 years. It is very likely that there were pensioners in this group who have a discount on fares. 16% of respondents aged 15-24 consider price accessibility as "quite insufficient". In the 35-44 age groups, 63% of people considered price accessibility to be "rather insufficient". For information provided, there was a difference in the evaluation by the youngest (aged 15-24) and oldest age group (aged 55-90) of respondents, which may be due to other practices of both generations. 27% of respondents from the youngest age group rated the information provided as "quite sufficient", compared to all older age groups, who evaluated the information provided as "quite sufficient" (55-90 aged respondents even 39%). The situation where the oldest respondents are significantly satisfied compared to the younger respondents was also recorded for the availability factor. 31% of respondents aged 55-90 considered the service availability as "quite sufficient", but younger respondents (aged chose this answer in 14 to 17% of answers. The youngest group does not consider the quality of customer care as sufficient compared to the oldest group. 33% of respondents aged 15-24 chose answers "rather and quite insufficient" related to the customer care evaluation, however, these answers were chosen only in 13% of respondents aged 55-90.
For the comfort factor, the most prevalent responses were "rather sufficient" for all analyzed groups. The best-rated factor (RQ4) in UPTC-P, in UPTC-HK and in both UPTCs was the information factor (UPTC-P: x = 1.89, UPTC-HK: x = 2.01 and UPTC: x = 1.95). The worst-rated factor (RQ4) was the price accessibility (UPTC-P: x = 2.55, UPTC-HK: x = 2.68 and UPTC: x = 2.61). The biggest difference in the average values of UPTC-P and UPTC-HK was the price accessibility factor with the absolute difference 0.13. Respondents were more satisfied with this factor in UPTC-P. It is possible to identify the barriers to greater use of public transport based on this assessment. RQ5-6 were evaluated using The Mann-Whitney U Test (Wilcoxon Rank Sum Test) in STATISTICA (Table 1 ). If the p-value of the statistic test is higher than 0.05, we reject the hypothesis H 1 . It follows that both populations are equal. Otherwise, we reject the hypothesis H 0 , which means that populations are not equal. Table 1 presents the results of the evaluations of men and women (RQ5) using The Mann-Whitney U Test.
Based on the results from Table 1 , it can be stated at the significance level of α = 0.05 that the evaluation of men and women is not equal for the following analyzed factors: price accessibility (hypothesis H 0 was rejectedp-value = 0.0042, critical value = 0.05), information (hypothesis H 0 was rejectedp-value = 0.0019, critical value = 0.05) and availability (hypothesis H 0 was rejectedp-value = 0.0278, critical value = 0.05). Customer care and comfort are rated equally by both populations (men and women). The different assessments by men and women may be due to different incomes and hence different perceptions of price accessibility, various information requirements and different requirements on the availability of services. These ideas could be analyzed in further research.
The last research question (RQ6) was focused on differences in the evaluation of factors in different age groups. The Mann-Whitney U Test was used again to evaluate this research question. Successive age groups and the oldest with the youngest were tested. Table 2 presents only those results where the hypothesis H 0 was rejected.
Based on the results from Table 2 , it can be stated at the significance level of α = 0.05 that the evaluation of selected successive age groups is not equal for the following analyzed factors: price accessibility (comparison of the: 15-24 and 25-34, 25-34 and 35-44, 35-44 and 45-54, 45-54 and 55-90 , and 55-90 and 15-24 age groups; hypothesis H 0 was rejected); availability (comparison of the: 45-54 and 55-90 age groups; hypothesis H 0 was rejected); information, customer care and comfort (comparison of the: 55-90 and 15-24 age groups; hypothesis H 0 was rejected). The different assessments of the price accessibility by the age groups may be due to different age groups have different incomes. Differences in the age groups 55-90 and 15-24 for factors of information, customer care and comfort can be caused by different practices and requirements, technologies used and demands. These ideas could be analyzed in further research.
Discussion
The aim of the article was to evaluate the quality of service performed by the urban public transport companies in the Hradec-Pardubice agglomeration and identify some gaps in this area from the perspective of sustainable city logistics. The results were presented in Figure 6 , which showed that the best evaluation was achieved for the "information provided" factor (x = 1.95), and the worst evaluation was recorded for "price accessibility" factor (x = 2.61).
The results of previous research have shown the following empirical findings according to Ojo [83] , namely affordability, availability cost and times, safety, accessibility, reliability, fares, communication and experience, information, ticket price, service frequency, space on the vehicle, cleanliness of the vehicle and ease of use, employee service, available of facilities, reservation and ticketing, safety and security and record of accidents are influence modal choice and the service quality (Abane [84] , Borhan et al. [85] , Kinsella and Caulfield [86] , Le-Klähn et al. [87] , Maruvada and Bellamkonda [88] , Morfoulaki et al. [89] , Sam et al. [90] , Shaaban and Hassan [91] , Tyrinopoulos and Antoniou [92] ). In this research some of these factors were used to assess the service quality of the urban public transport companies. However, no similar comparative study could be found to analyze the same factors on a comparable sample.
Dell'Olio et al. [49] , Chica-Olmo et al. [93] and Burlando et al. [94] defined variables for the quality of efficient and safe public transport services. There are: comfort, ticket price, supply of the services, waiting time and cleanliness. Based on the results of the research, it can be stated that the variable comfort gained an above-average rating in the agglomeration (UPTCP-P: x = 2.17, UPTC-HK: x = 2.07, both UPTC: x = 2.12). The ticket price and supply of the services factors, described in the study of Chica-Olmo et al. [93] and Burlando et al. [94] , are closely connected with the price accessibility and availability factors analyzed in the research. The price accessibility factor was rated worst in the UPTC-P (x = 2.55), UPTC-HK (x = 2.68) and both UPTCs (x = 2.61). It therefore seems that this is the main barrier to increasing the use of public transport services in accordance with the concept of sustainable city logistics. The availability factor gained an above-average rating in the agglomeration.
Research in the selected agglomeration showed that respondents are rather satisfied with the quality of services provided (the average value of all monitored quality of service factors is 2.2 -"rather sufficient"). Individual factors are perceived very similarly by respondents in the case of services provided by both UPTC-P and UPTC-HK. Respondents most appreciate the provision of information to passengers.
Respondents (men and women) express the least satisfaction with the accessibility factor. Women in particular consider this factor to be rather unsatisfactory. Different perceptions of this service quality factor are also manifested in relation to age. Especially the age group between 55 and 90 years old (who are granted fare discounts), consider this factor to be fully satisfactory. On the other hand, respondents from the 35-44 age group consider this factor to be unsatisfactory.
In particular, respondents consider the provision of information about urban public transport to be satisfactory. Especially women mention this quality of service factor as fully satisfactory. Significant differences in the perception of quality in the area of providing information to passengers are manifested especially in the age groups of respondents 55-90 and 15-24 years. 83% of older respondents consider the level of service in this area to be entirely satisfactory. It is only 73% of respondents in the age group 15-24 who share this opinion.
Respondents also consider the factors of availability, customer care and comfort to be rather satisfactory. These factors show slight differences in perception of quality with respect to respondents' age. Respondents from the 55-90 age group perceive the quality of service in these areas more positively than respondents of other age groups. The research also found that the availability factor is perceived positively mainly by women (75% of respondents in this group).
The fact that only five factors were analyzed in the primary research is a limitation of this paper, but selected factors were defined in EN 13816 (Czech standard ČSN EN 13816), and these factors are commonly used for the public passenger transport service quality definition, targeting and measurement. Another limitation is the number of respondents, but according to other studies (e.g. Economou et al. [77] , Girish and Lee [78] , Kirby and El Hadidi [79] , Kozel [75] and Hague [76] ), this is a standard number of respondents for primary research. The use of the Mann-Whitney U Test (Wilcoxon Rank Sum Test) may be a limitation, but it is a standard test to test the null hypothesis that two samples come from the same population. There are several other statistical tests, with very similar results. The last significant limitation is the fact that the issue of service quality of the urban public transport companies is evolving, so it would be appropriate to carry out further research in this area in the agglomeration or in other agglomerations in the Czech Republic. Among the strengths of this paper is the method used to collect data from respondents, i.e. structured personal interviews, because the respondents were in direct contact with the interviewers and fully focused on the questions asked. A further strength was to ensure representivity in terms of gender and age among respondents.
The results presented in this paper will help urban public transport companies in the Hradec-Pardubice agglomeration in their management to adjust the offer of public transport services, because transportation companies will be able to focus on the shortcomings and try to remove them. Furthermore, the research results can be used to benchmark the quality of services provided by other urban public transport companies.
Conclusion
From the point of view of sustainable city logistics, it is necessary to increase the number of passengers transported by public transport. The number of passengers using individual car transport within the conurbation should be reduced. The research confirmed that respondents are more satisfied with the quality of services, but the perception of individual factors of service quality differs by individual groups of users. Respondents from the 55-90 age group show the greatest satisfaction with the quality of service in all factors. On the other hand, it was found that companies providing public transport services should focus primarily on the potential of users in the age group of 35-44. Respondents in this age group express their satisfaction with information support, customer care and comfort, but see problems in price accessibility and availability. The research also confirmed a different perception of customer care and comfort by different age groups of respondents (significant differences are mainly between groups of respondents 15-24 and 55-90 years). For all age groups, regardless of gender, price accessibility plays an important role. This factor is perceived the worst by respondents (2.61). Companies providing public transport services should pay attention to the setting of fares and to the fare prices for different groups of passengers. If addressed, the corresponding policy could increase the number of users of public trans-port within the conurbation. Although the research has confirmed that respondents are satisfied with the information provided by companies, these companies should be encouraged to continue paying attention to the communication with individual groups of passengers. The communication process needs to be adapted to individual groups of users and should make use of the appropriate means of communication for each group.
